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d n a km-* p c r mm lx p c r mmzmm? sig 
buIb p c RS^^K^^^r d n M»**W8"r*ie 

ffi§ES«±tC{K|& LT DNAf-7 ^%Si3i-r 5Ct*«f 
Ii:t5DNAf7 7°coiTO)£o 

y 7««#r* dn Af 7 yosji^rffitefev^T, 

DNAWM-«rPCRJWBLTPCR««!*««-r*lS 

M8a«l&«HF«9»C*5^TH5aaP C RS^^$-a-TD 
N A©*%«B|-rsigi; % 

[18*313] K»***IS«±k:^a«l&LTDNAf- 
>y ^*S!3i-r SDNAf-y 7°©sy3g7?i£ (c fc^T , 
M<0«i^Kfc^TD N A KM"* P C Rit^LT 

pc RMVa%mm?&xmt, 
mmn&mm^cis^xmBP c rskj*«**"St d 
NAm*£!8Shr3if§t, 

W8E«iesii«:ffifflLTKffi«e«iHrt©ii3e3a*4}s?atSr 

m!8eiS«±{cfltlS LT D N A -y 7°%S¥3Iir3 C i: £f$ 

immm 4 ] w*4is«*ss±t mamLx dna^ 

■y 7*«ig-t S DNAf 7 ^<D8Jg^ffi t fe^T, 
SSOtti&BHrttefe^TD N P C RUtgLT 

p c Ranf%H«f *ia*wt, 

[11**5] §S*« 1 ~4£>t,vfftfr i JS(cIB$t<ODN 
BulS^m^'r >9 i/x y h Jj3.TW&?Z£ t 
[IS** 6 ] 18** *tClB*c£> D N 
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am$ n, mu*\ \zt* % mmw<o'p% < 
ic&^xmiumfemmmtzzoicm&znrc-?* 

<ra\£*yy>fftims&\\*tiTm&*tu fro, §v-f 

io mw*ttii-&nz>ftmgiwx>&zci:zm®ttzDNA 

[11**7] W«flI6E«ODNAf-'yro«jertrttlC 

£ K J; »5 ffig-T 5 C t ttW® £ t 3 D N A ^ y 7°cD§yiI 
[0 0 01] 

»d n Aii^»'j^^7 h t Lxmnsmcmmmi 

itfz D N A^-y 7° (DNA^^n7K) CO^jg/j^ 
[0 0 0 2] 

coj;o^a{E7«jgco(p^f{c(i, saMax^K^T, 

AWM-*«'M3j?>y h LTfiE5>JSSJ-&rcD N Af-y 

[0 0 0 3] C<DDN A?y7<Dmmtt, HRWfctt, 
D N A tffifr£^A£M^$^h&X#>y hSry^T. 

^^»«±fcffif(f@sB?ij-r 5 c t fc «fc o rfften, ^*/J^ 

X^-y h(DBl£Ji&t.LXli, QU I L LyVit, 
5 tf y «fc § SSX'xcd D N A »f fr*^T A,^HS»« 

^•rnco/iis^ffltfc^T-SoTfe, m^x4?7 
[0004] tfc dn kmfttthiefflmmntm 

ICIZ, PCRJf*lS*ffllr\ cT<Mfr47CODNAfr 

h;UgaT'&D, fro, *itg(c^S>S:^{iSffliiT*S5 
50 5 0 



3 

[0 0 0 5] Mft3X#>y H^SSffiSftmiRltt 
[0 0 0 6] 

fc*- h U >y S?ft£<Dlfl«ffl$88£fc^TD N A Writ* 
PCR*BLTPCR«*ftWHU t#e>nfcPCRjl 
«J*«a»LTDNAl»*i:U l#?>nfc D N A*#*%H 

[00 0 7] LT< 0U^BfCimi8ffi&%WU C 

[0008] c©Jf£, tt8»*&MM-*igfc, K 
fcAo«Mi*«*B*cft»), tit. m®mmtf±%wcm 

tizm£tf&< ftac fc^e, «*4®flltf£K-f Sfcf- 
[0 0 0 9] *-hU>v^^ifO|^Siffl^g§-e^ 
Kfc-TISHe Rtm»ffiO-ffiA^- h U -y 

•f S RWc & iSKO-Wtf fcf ^ -y h rt § c i: k ft 
0 , a»4?gffi<Df iJffl^i^tOffiT' fc Utc ft 5 £ l > •? nn 

[0 0 l 0] *»&H±C0U?ftRIII%#*LTft;*ft 

rc$><D-e$> <o , isi:m«tOn a pK^b$-<i:^> c tft < , 

«gaa«iosisft«:iiST?#, 3*KDffi*fl:» dna 
j**««-r § c £ * s w 1 1 § 0 

[0 0 l l ] 

HsLhtC ^SMS L T D N A ^ -y 7£ tBIl" £ D N A ^>y 
7©8iitffftK::fe^T, DNAWffr*PCRti*@LTP 
C R»&PI®!T3Ifi£:, HulBPCRM^^ii?^ 
T D N A»**«i!t*xe4: , i8tt4>fttt8Brt(cffi 
IB D N A Wttttmfc? « IS . AOTBftttttHfl tcilf « 
**^LTI^»**M»r SlSfc *fr U ftuIEtft 

«±K«l&LTDNA^«y^*«Jl-r*Cfc*fWli:-r 

[0 0 12] BP'S, C®»Wc;fe^TW\ DNA*ft*£ 

fWKa«±k:«i&-r5xs*ra-©«ie*Brt-eff -5 * 

to, HHffl888A(0««fi«(cft*r«tm«fi914lofi 
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[0 0 13] DNAWTtf-^PCRtgfi 
LTPC R8»%«BI"r*iafc, fflHEWSISftfcPC 

Ri^*»Koi«ift«iii!«jK:«ier«iS4:, mims 

T D N A -y 7ZWMt & £ t fcftfii £ t 3„ 
[0 0 14] HPS, C<Of£MlOS^?l£, PCRMM* 

[0 0 l 5] *£Dfcto, «j»XSKfett5SmofRIR«S 

[oo 1 6] metre *%w&. ®m<Dimmmmc 

*5V» T D N A Bffr % P C R if*g L T P C R imtftWmt 
SXSt, SfJlEffi^HrtfCfe^TMIBP C R*ft*« 

30 [0 0 17] gpt., ^fgWCfcl^Tti, PCRJfMB*^ 

c kft < , im®m<ommfrt>iR&mmtT°*-m<Dx 

BSftWITt, 3^hOffi*fL DNA^>yy£OfflH 

[0018] t/c, imfgffifcfftosistcB'rigfcfT 

^^S^fti/^cto, lit»j|f?BjO|iJffl$*M{ciRi±S-e-s 

ct«i-e*«„ nc i o<o«ie«Hrt-e, dna tiiti 
i:k^i(^i:^i:ft< < KSjS»o«K%lW±-r*c4:*< 
[0 0 19] St*fc, *KWfi, »fflto{«ie«Srtfi: 

V D N A Wf M"* P C R ISfi L T P C R m®l*ffim? 
BuIEPiSm HSiSfflt%W8BS«±tc««e LT D N A ^>y 

[0020] sn%, nEflaesarttcfc^T; pcru 

*SLTt#e.nfcP C R««s*«SS«±k:«|&-r5o 
50 [0 0 2 1] Cdt&CtlcXL ±.mLfz5m<0&\* 
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itzn, mmm-^mmc d n a v t 

f£tf)y ^ 7 'J *V -tf- *> a >ttffl*fflSf 5 § 
[0 0 2 2] •?• LTv MEKfi»**-l'yi'^i-y h7v 

[0023] cntii?, zn?nMm<Dm%z p c r 

NAfc, DNAt»*£i8»;* fcSWiPC 
RJMBKX (7^v- PCR««jS, d N T 

P> s&ffrJdS) ^*m^£APfr6fll8Hjfi»0*+l£T 
frtKSAU »£fcJ:-aTtt, ftAP^TP C Rjl 
*!l*«jft?-i*TDNA|»*%SII!!"r5xe%igT. ISP 

^rft£i!1iI2ttffiPfr6tttt2#T, DNA^vT^jg 
[0 0 2 4] C<DJ;?tC, 0tt^Hrt<DSmtfffli:SH$ 

;l/%fr3 P C RJfM&ciifjg-efcSo 
[0 0 2 5] •?• LT, ME*tt©*+ IfT-fFtyCfcttS 

ttoSEft^rtta-r * C fc J: 0 ffiS-T s d: ^ LT *, J; 
flii8BW8l^7*IBje«fc < fctu-r ■£ c So 

[0 0 2 6] 
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[00 2 7] *H jfi<0*«lfc:«S DNAf'V 7©tiBI# 
tetCfel^Tti, 01 A -Ell C&tfH2fc3VfrJ:5 4$i' 

[0 0 2 8] CO^aSH3 0«. 3©Btt©H;g«3 2 
<D±.mzffl%-l£ 1 0i»7-f^n^7 h 3 4^5fT2 
5»J(cffi5iJL, &?iJ^lalicl^i|$n/iv7^otf^>y 1-3 
4|ff£*ft* f tt@£teJ|3 6*y>-LTH«*3 2tH3£ 

[0 0 2 9] v7^Dfcf^y h 3 4ti, 11 C&1502 

10 (c^-ri^fc, s(?ii?jf*o)Btt«:wr*Sf*5oo± 

ffifcJ&S?ftfcl#BaAP 5 2 £, KS{*5 OOTiifc 
^SnfcKStttBP 5 4 "fc, rtSPKUBftAP 5 2 i: 
&**RttiIP5 4 fc©Htc}BJS$nfc++er-f 5 6 t, 

£ 0 1- § 7 * a x- £ 5 8 t Z W t TfllfiRS ft 

[0 0 3 0] f^t^ 0 2tC^f cfc^fc, MHH^IS 3 
2fCtt, V^atf^y h3 4 CQ^iftttttlP 5 4{C#£ 

20 t<fct)s T-r ^ntf^>v h 3 4CD^iiUiP5 4^e»iit 

[00 31] Cc0"77^ae^-y h 3 4 It, I#ft£AP 

^«cOJiA^6 0AW?nT^5„ C©*A7X6 0i: 
^-vtr-r-)' 5 6 i;co^(c(t> fIcD/h£i,^ l coM)i?L6 

2^'ffM^n, is^aAP5 2frib&x-$tircm&tfm 

A^6.0&U'mi©Jiii?L6 2«riii;T*+tf--<' 5 6 
30 fC^A^nSi^tC^oT^So 

[0 0 3 2] ^tf-rf 5 6C09^, b5IBS 1 cO)iii?L 
6 2i:tiP^§f4B(c, ^qttfiPS 4 legs U 
•Os % 1 cDlffl?L6 2 cfc t) fcfIOA*l^2 0ilil?L6 

6cDTffiOo*., S*:*4ffiAP5 2m<9lcm l C0iSii?L 6 

tttHP 5 4 fc ttiS LfcftBfcSf 2 coiSM?L 6 4 £flMt 

[0 0 3 3] COH«S<D«figTtt, »i*5 0©9 

6cD±®fCBi)iaT^^aX-^g|5 5 8if)«nT^ 

[0 0 3 4] S{£5 0«:, I»ROi;;l/3rr-b7 5 7 
^XOyj-yix-h 1 (DWtizM 5 0 A v mi^X 
^—9-85 0B, g2(DWl50C« ^2©7>^-+)" 
S5 0D, S3<0X^— 9-«5 0ESt;S3O»«JB5 
OF) WU -i*«^tLT«l«$nT^«o 
50 [0 0 3 5] Ofl S(*5 0(t, iS3^ttAP5 2^« 
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nw-ssMfeWBiastu -»ttev^rifi»«6 6*«i»a 

*S»fl<08n<DiiM6Jl5 0Afc, j§Aft 6 0 CQ-gf$& 

StlfcHWDl! 1 <D*"?— 9-B5 0 Bi:, #Aft6 0<D 
S 1 «JSffl?L 6 2 SUB 2 (Djlii?L 6 4 CD— gp^- 

fflMEM 5 0 C . « Aft 6 0 0-»Rtf S 2 ©MilfL 6 

«<DS2O^-itS5 0Dfc, ^2<Dj§iI7L6 4©- 

5 o e H^ttwp 5 4 nfc 

[0 0 3 6] 7*f-aX-*gj5 8 (4, MIBtg®)gP6 6 
OS*\ I£«!l$6 6±fc«»BJ8;SnfcTWt«7 0 

wm.wmm<omnmi 2 1, m&mmi 2©±®(cffM 

[0 0 3 7] Ti=PM7 0fc±fiWt«7 4(4, 0 1 C(C 

7ix-r<k9t^ ^n^n»<*5 oco±ffi{cjfM$nfcffla 20 

CD/S-y K7 6 SO-' 7 8£Si;T0^Lfti/«®llH!Sg(;:« 
[0 0 3 8] ±BeO«k9*W«R<0V-r^Dlf^-y h 3 4 

K«tnff» ±^m®7 4 4:~FSi5««i7 0 tomcMRtf 

5 6 ©$«tfW'>xtiiBJ!ra* § C t (C ft 5o 

[0 0 3 9] ODZ-^Mt-J 5&<DW&<DW.'PK£iT 

6fcaii-rsK?4tttup5 4*>6)Rfr^jiJST*ttm?n, 30 
0 4?c, vf^ot^-w h3 4^e>p±tH*n 

'hX#«y h8Oi:LTS0i«£nfcDNA?-'y72 0 
SHMMMCfcoT, ++tfr-r 5 6l*)(cg? 1 ©3jI?L6 

[0 0 4 0] ftfc, 7^f"aX-^gP5 80|g®)(Cj;o 
T, ++krf--c5 6<D§«[^H / >-rSfl|jitLTt4» ^ 

T'tS («rM¥ 6-4 0 0 3 0 *f£«#!«D . 
[0 0 4 1] fLT, ^er-C (flnEg) 5 6(4, D 

n a »rjt ft if z^mmffim&nm^ < »»*■ s <t 

[0 0 4 2] *-v£-r-f 5 6©-}-r£(4, M.n<D 

mm, tttitfzmmvjzzz, 

0>l*t4\ 1-10 0 0 OSJSODN 1 0 

0 n g / n U -y h;l/WF<D»fiT* x 1 T E A y 7 T ^W. 
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O-5 0 0/i m flftWgWfltt&fcfTd^fcfc^Ttt, 
03(c^-TJ;^(c, ^-vfcT-f-ffi (L) (4, l~5m 
nu **\£f-4lR (W) (4, 0. 1-1 mm, *-vtfx 
(D) (4, 0. 1-0. 5mmWSl/^. 3:7c 

*+tf-7v 5 6©rtii(c(4> jmnsatsfift^av^ 

ftfatt© «fc i^-fc 7 5 v 1 x 6 ft § c i: ftW $ L 
[0 0 4 3] ctDidfcJfrKte-frScfctcJ:!), 
T-f 5 6 *t#ft&An 5 2^P>K^ttmP5 4(cM3i?it 

&<D~mtLx. sffi&AP5 2^f.*atX6 o, mi 
«©«mfca-r c tft < KiwtHjp 5 4 1#< c 

[0 0 4 4] ftfc\ Sft5 0(4, M^LfciSn:, s//u 

7^aX-£g|$5 8£ffMLfc^;l/PX7-fe^5<y^ 
eUSftt^Ji, MJl7^i^i:©$*ttT-&oTfc4 
f$(C, M^tttBP 5 4%JB»SL7c»«Ji5 0 F(4, 

non^i^x* -> V U— *f HT'jfinl L fc i/- h , $ 
5lH47.ryUX7i';l'^l|c0^a%^l|T*n' - 5t6t' 1 

[0 0 4 5] $fc, imqttHP 5 4 i:^ 1 CDJlji?L6 2 

^fcioraasttsns^, io~ioo|nn<tig 

[0 0 4 6] m 1 A(C^-T<4^(C H^1S3 

2©±iB(c(4, v^nt^y h 3 4%fiHi^46HS-r 

^•y h 3 4%H£«3 2±(c@^-T5iI-&(4, v-T^P 
tf-^-y h 3 4tDSft5 OOPSfflJtCRttenfeffiiHftftffl 
?L9 0 (BIC#1) K@£«3 2©fc!>3 8S:fflA* 
•lift^P), ^yn^7 h3 4^BI^1S3 2(c®Hf 

<OMl/T*E?iJfflHSl«)*ns c t (eft § 0 
[0 0 4 7] Sfc, &H£?&J|3 6{4, ?sa©v-r^p 
tf^-y h 3 4^@^1g3 2(cff$^.ft(j-§ff$^1g 1 0 

o%frf5o ff i o oos«(c(4, ^-n^n^i/* 
i o zifWM^n^WMAmi^n, z.<mw\jic^ 

i?\ 0 2£JfiILT> @^tg3 2 (C^ii; jit? C£(C<fco 

r, Mieff^^-ifii oo-e-fifcafto-r-r^Dtr^y 

h 3 4^@^S3 2fcff«*WtJ5Ci:^TfrSJ:5f«: 
ft^Tl^o *LT, !O©lfSAfil0 0?ffSil(if 
(t/caaOV-f^Ptr^-y h3 4T10CDax-y hfttfll 
fig^nSo 0 1 A©CTT*(49lj73(pl(CgE5lJ$nfc50©V 
-Y^pe^-y h3 4T*lO£0ax<y h^ffij«^nfc0i% 

[0 0 4 8] ffSAtRl 0 0(C(4, aa©V-Y^ 

Plf^-y h3 4SfPfjltt(tftfctt, ^^n^ 

7h34 coismaxp 5 2 fcwts-rsismK^n^nH 
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mmmttimtzrcisbcvmkii 104 as 1 b w # 
B&ztiT&io, &mMi 1 0 4 a3±isast{4f-n€ r n 

W«jSjK*#X?L l 0 4 fc#< tcVxD?- 10 6*' 
$*I£*IT^S 0 
[0 0 4 9] ft*5, 1 0 0©«{i, B3»^SI<D 

&H1S7 0&tf7 4fCO£#5/W F7 6&tf7 8* s ± 

[o o 5 o] coxoic, ±iB<D#asH3 oft, mn 10 

SAP 5 2 &t>*iSI4ttlUP 5 4 %WT?>V^ ^ D tf^-y 
h 3 4 ©SHRfflfc* n^ttWSttltin 5 4 fcTtflfllKlIn) 

[0 0 51] BP^, Sv^ntf^-y h 3 4 tt, ^-n^* 
tt®K»£AP 5 2 *±M£ U KUttttJP 5 4 £T§J 
fcU fro, ^MI4lh(±iP 5 4*«tcBByljg2B£*i 

[0 0 5 2] C©«fc^*#}fig^-r5»aSB3 OtCfc 

o*«$n/c*- h u «y >>' i 12 ^^ffl-rs7v?i^fe 
^n^naaioaft «K»}Sis*xn, is*- h u -y s> 

I 1 2£&Pflg|5l 1 0tfa-7l 0 6£*^*l^**rW 
JCrSA^KWOWt, St3?T*&IHH5(5 1 1 0<OJg*ISIit 

-r^cttCckoT, &ma$i i ofloM^w&^a- 

71 0 6 fcftLT&Vf* h3 4 KittlS'tS^ 

j£3w**&*iSo 30 

[0 0 5 3] fa-7l0 6%f|l«li, 

h 'J >y i/ ] 12 ^r^g-tngP 1 1 0 ^fSl^f^R 3 6(D§ 

I I o ft<D$m®mz$$Kii 1 0 4^lts^7u 

tf^>y h 3 4 Kfl«&-rS/tffiO«ft\ ^46, B5£?&#I3 

H'J-y^l 1 2£g»«3 6 <?{*#§ fclipfrc^ 

[0 0 5 4]^, HII*»k:»(*tS*ffii2SL, KftiSB 40 

^a^7 h- 3 4£D»f*5 0rt(cffM$*i/cM*4riXP 
5 2 fctflBttttlP 5 4 ££«£|fl£ftj**-«Wf|*ttl 
«tffr&R7j«!ii:^S*MR©D N AW 
Jt&££r^fc&<, L**t»ffifiJ:<«>hX#'y h 8 0 t 
LTttW"r*;fcii>f«:g* Ia\> 
[0 0 5 5] El 1 ACOCTTi±, flSAfil 0 0fl)HiS* 
1 0 OtCtt^WtSCfcTtroTV^ 
tf, flS;MEl 0 O<7j0£i£i: LT«:, A*mr- 
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[0 0 5 6] £/c, V-f^D^-y h3 4^filfiK-rsa 
{*5 0tt, ±)itfLfcJ:?{c, Hz757^X-effM$*lT 

[0 0 5 7] CO^, &fe{t/m#&feiti/>l>=l-7 
Ettl 7 2 4: ©Ki5tt«»/JxS ^ c £ 

[ o o 5 8 ] ^ lt, m* 5 o mntmt Lxnmit/ 
t, 7^f 3 x-^gi5 8/)W?nsai» asms 6 

6) tcti, 77l/5^fc3Wi**x7^©«j!in1&tf££ 
$*l§C^*WSLl>o 

[0 0 5 9] 7*^aX-*g|55 8£fi$$t3E 

mmi 2 Its EW-tr-? ^ -y ^X t LT, 0d*.tf, vvl/n 

mm. -?v#y=.*'7mm* ry^yxxmm, v> 

mcommic ts^rit, =ty&mt** yfm& xs^ 
*M{cfflv^n^o 

[0060] cnti, c<D&o%wm\ m^nnrnm 

[0 0 6 1 ] HK> *«SS<Dfl5ffiTi±, MfeE«-b7 5 
•y^xic, ^y^y s tuli/VL, xhayfij^ 
'J7f/, ^yy'XfX AY? A, x^7, ffi&\ - 
•y^r;b, vyyy>, -by^A, *K^^A, n 
/WK 7yf€X ft, -r-yh'J^A, *>^;k V 

^ 'y trZ.%m^Tt>&\<\ 

[0062] ami, v>i=iyM%it?-zym%iRTj-? 

x h a > * <y A *^Wf S -tr 5 5 -y ^ X V>5 c 1 1 

[0 0 6 3] -77, 7^f-aX-*»5 8tCfe»tS±aJ 
««7 4&t/T8Pflffi7 Ofi, SjBlCfe^T, Hflc-e* 

or, *o, wfcteQ&K-ewssnT^scfcjWifi: 

L<, CT^tf, 7;l/^x^A, yDA, ft, 3 

/^;l/h, --y^;k ff, tU7f>, ;1/ 

;k ?>7"XfX ^'J-m, s^, fit, ^H^S 
m#*sv^ic:*i6©^l**ifr*ti*^te-&fe^^ffl 
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nmic%% DNAf7 -/(Dmrn/mc^xm 6 hii 9 
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(54) METHOD FOR PRODUCING DNA CHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for FIG. 6 

producing a DNA chip capable of performing treatments 



from the preparation of a specimen solution to its supply, 

or treatments from a PCR amplification to the supply in a . JL. 

series of processes without deteriorating the quality of R v* 



the specimen solution and also capable of realizing the ^p: 
improvement of utilization efficiency of the specimen ~^ — 1 
solution and the omission of storing facility of the 

specimen solution, and aiming at the reduction of its cost " 
and the improvement of the quality of the DNA chip. v 
SOLUTION: This method for producing the DNA chip is B lt T rT7 t>' *®8* 

provided by performing a PCR amplification of DNA J| 
fragments to prepare a PCR product, then drying the 
above PCR product to prepare DNA powder, filling the 

DNA powder into a specimen-injecting port of each of micro-pipettes in a separately injecting 
device 30, injecting a buffer liquid from the specimen-injecting port into a cavity to prepare a 
specimen solution, supplying and ejecting the specimen solution on a base substrate by 
driving an actuator part after completing the preparation of the specimen solution in the cavity. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sn ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the DNA chip which supplies much sample solutions on a 
substrate and manufactures a DNA chip The process which carries out PCR magnification of the DNA 
fragment, and prepares an PCR product, and the process which is made to dry said PCR product and 
prepares DNA powder, It has the process which supplies said DNA powder in the feeder of a solution, 
and the process which supplies the buffer solution in said feeder and prepares the sample solution. The 
manufacture approach of the DNA chip characterized by supplying said sample solution in this feeder on 
said substrate using said feeder, and manufacturing a DNA chip. 

[Claim 2] In the manufacture approach of the DNA chip which supplies much sample solutions on a 
substrate and manufactures a DNA chip The process which carries out PCR magnification of the DNA 
fragment, and prepares an PCR product, and the process which supplies said prepared PCR product in 
the feeder of a solution, The process which is made to dry said PCR product and prepares DNA powder 
in said feeder, The manufacture approach of the DNA chip characterized by having the process which 
supplies the buffer solution in said feeder and prepares the sample solution, supplying said sample 
solution in this feeder on said substrate using said feeder, and manufacturing a DNA chip. 
[Claim 3] In the manufacture approach of the DNA chip which supplies much sample solutions on a 
substrate and manufactures a DNA chip The process which carries out PCR magnification of the DNA 
fragment into the feeder of a solution, and prepares an PCR product, The process which is made to dry 
said PCR product and prepares DNA powder in said feeder, The manufacture approach of the DNA chip 
characterized by having the process which supplies the buffer solution in said feeder and prepares the 
sample solution, supplying said sample solution in this feeder on said substrate using said feeder and 
manufacturing a DNA chip. 

[Claim 4] The manufacture approach of the DNA chip characterized by having the process which carries 
out PCR magnification of the DNA fragment into the feeder of a solution, and prepares an PCR product 
in the manufacture approach of the DNA chip which supplies much sample solutions on a substrate and 
manufactures a DNA chip, supplying the sample solution after said preparation in this feeder on said 
substrate using said feeder, and manufacturing a DNA chip. 

[Claim 5] The manufacture approach of the DNA chip characterized by supplying said sample solution 
by the ink jet method in the manufacture approach of a DNA chip given in any 1 term of claims 1-4. 
[Claim 6] In the manufacture approach of a DNA chip given in any 1 term of claims 1-5 said feeder The 
inlet for pouring said sample solution into at least one or more bases from the exterior, The cavity with 
which said sample solution is poured in and filled up, and the delivery which carries out the 
regurgitation of said sample solution are formed. At least 1 wall surface of said base which forms said 
cavity is equipped with piezo-electricity / electrostriction component. The manufacture approach of the 
DNA chip characterized by being distributive-pouring equipment with which the sample solution of a 
class which two or more arrays of the micropipette constituted so that said sample solution might move 
into said cavity are carried out, and is constituted, and is different from the delivery of each 
micropipette, respectively is breathed out. 

[Claim 7] The manufacture approach of the DNA chip characterized by setting to the manufacture 
approach of a DNA chip according to claim 6, and grasping the completion of preparation of said sample 
solution in said two or more cavities by detecting change of the fluid characteristic in said cavity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the DNA chip (DNA 
microarray) which made high density carry out alignment immobilization of the DNA fragment of 
thousands to 1 0,000 or more kinds of different classes as a minute spot on substrates, such as a 
microscope slide glass. 
[0002] 

[Description of the Prior Art] There is a remarkable thing in an advance of the analysis approach of the 
gene structure in recent years, and gene structure of a large number including a human gene has been 
clarified. The DNA chip (DNA microarray) which carried out alignment immobilization is increasingly 
used for the analysis of such gene structure on substrates, such as a microscope slide glass, by using the 
DNA fragment of thousands to 10,000 or more kinds of different classes as a minute spot. 
[0003] Generally manufacture of this DNA chip is performed by arranging two or more minute spots of 
the sample solution containing a DNA fragment on substrates, such as glass. As the formation approach 
of a minute spot, a QUILL method, a pin & ring method, Or even if it is the case where the method 
which supplies the sample solution containing a DNA fragment to the substrate top by the so-called pin 
called a solid pin method (placing) is used widely, and which approach is adopted The capacity of each 
minute spot and dispersion of a configuration are suppressed low, and it becomes important to keep the 
distance between each minute spot constant. 

[0004] Moreover, although amplified and used for preparation of the sample solution containing a DNA 
fragment from DNA of very few origin to the volume which a spot takes using an PCR magnification 
process in many cases, the volume obtained by magnification is about number lOmicro L, and since the 
reagent required for magnification is expensive, to gather the utilization ratio of the obtained liquid is 
desired. 

[0005] On the other hand, the configuration controllability of a minute spot is good towards the 
densification of the further spot, and the expectation for development of the new approach excellent in 
productivity is also great. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, when forming the minute spot by supply of the 
sample solution on a substrate, in containers for preparation, such as a cartridge, PCR magnification of 
the DNA fragment is carried out beforehand, and an PCR product is prepared, the acquired PCR product 
is dried, it considers as DNA powder, and he melts the obtained DNA powder to the buffer solution, and 
is trying to prepare the sample solution. 

[0007] And a feeder is filled up with the sample solution, and he supplies the sample solution on a 
substrate using this feeder, and is trying to form a minute spot on a substrate. 

[0008] In this case, since the process which prepares the sample solution, and the process which supplies 
the sample solution become separate, respectively and the opportunity for the facility for keeping the 
sample solution to be needed, and for the sample solution to touch into atmospheric air increases while 
management between processes is needed separately, there is a possibility that the sample solution may 
deteriorate. 

[0009] Moreover, in order to prepare the sample solution with containers for preparation, such as a 
cartridge, in case the sample solution after preparation is moved to a pipet, this a part of sample solution 
remains in a cartridge, further, also in case the sample solution is supplied to a feeder through a pipet, 
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some solutions will remain in a pipet and there is a problem of becoming disadvantageous also in respect 
of the utilization effectiveness of the sample solution. 

[0010] Without making this invention in consideration of such a technical problem, and degrading the 
quality of the sample solution, it can carry out at a series of processes from preparation of the sample 
solution to a provisioning process, and moreover, improvement in the utilization factor of the sample 
solution and simplification of the storage facility of the sample solution can be realized, and it aims at 
offering the manufacture approach of the DNA chip which can aim at improvement in the quality of 
cheap-izing of cost, and a DNA chip. 
[0011] 

[Means for Solving the Problem] In the manufacture approach of the DNA chip which this invention 
supplies much sample solutions on a substrate, and manufactures a DNA chip The process which carries 
out PCR magnification of the DNA fragment, and prepares an PCR product, and the process which is 
made to dry said PCR product and prepares DNA powder, It is characterized by having the process 
which supplies said DNA powder in the feeder of a solution, and the process which supplies the buffer 
solution in said feeder and prepares the sample solution, supplying said sample solution in this feeder on 
said substrate using said feeder, and manufacturing a DNA chip. 

[0012] That is, in this invention, it is made to perform the processing which mixes the buffer solution 
with DNA powder and prepares the sample solution, and the process which supplies the sample solution 
on said substrate within the same feeder. Generating of the sample which it remains to this pipet and is 
canceled can also be prevented without using the pipet for sample migration etc., while being able to 
perform reduction of the sample residue adhering to the vessel wall in the container for preparation etc., 
since it is powdered and was made to move the sample solution in the container for preparation into a 
feeder by carrying out like this. 

[0013] Moreover, the process which this invention carries out PCR magnification of the DNA fragment, 
and prepares an PCR product, The process which supplies said prepared PCR product in the feeder of a 
solution, and the process which is made to dry said PCR product and prepares DNA powder in said 
feeder, It is characterized by having the process which supplies the buffer solution in said feeder and 
prepares the sample solution, supplying said sample solution in this feeder on said substrate using said 
feeder, and manufacturing a DNA chip. 

[0014] That is, in this invention, it is made to perform processing which dries an PCR product and 
prepares DNA powder, and processing which mixes the buffer solution with DNA powder and prepares 
the sample solution within the same feeder. 

[0015] Therefore, the loss in scattering of the sample in a desiccation process etc. can be reduced, it can 
have, and the utilization effectiveness of the sample solution can be raised. Furthermore, since from 
preparation of DNA powder to a provisioning process is performed within one feeder, the sample 
solution hardly touches atmospheric air and it can prevent deterioration of the sample solution. 
[0016] Furthermore, it is characterized by to have the process which this invention carries out PCR 
magnification of the DNA fragment into the feeder of a solution, and prepares an PCR product again, the 
process which is made to dry said PCR product and prepares DNA powder in said feeder, and the 
process which supplies the buffer solution in said feeder and prepares the sample solution, to supply said 
sample solution in this feeder on said substrate using said feeder, and to manufacture a DNA chip. 
[0017] That is, in this invention, it is made to perform a series of processes from PCR magnification to a 
provisioning process within the same feeder. Therefore, without degrading the quality of the sample 
solution, from preparation of the sample solution to a provisioning process can be performed at a series 
of processes, moreover, simplification of the storage facility of the sample solution can be realized and 
upgrading of cheap-izing of cost and a DNA chip can be planned. 

[001 8] Moreover, since it is not necessary to perform the process which moves the sample solution to 
other containers, the utilization factor of the sample solution can be raised further. Furthermore, within 
one feeder, since from DNA magnification to a provisioning process is performed, the sample solution 
hardly touches atmospheric air and it can prevent deterioration of the sample solution. 
[0019] Furthermore, this invention is characterized by having the process which carries out PCR 
magnification of the DNA fragment into the feeder of a solution, and prepares an PCR product, 
supplying the sample solution after said preparation in this feeder on said substrate using said feeder, 
and manufacturing a DNA chip again. 

[0020] That is, the PCR product acquired by carrying out PCR magnification in said feeder is supplied 
on a direct substrate. 

http://www4.ipdl.inpit.go.jp/cgi-biri/tran_web_cgi_ejje 4/24/2007 



JP,2001- 186881, A [DETAILED DESCRIPTION] 



Page 3 of 9 



[0021] By carrying out like this, in addition to each operation and effectiveness of invention mentioned 
above, the preparation process of the sample solution in a container is simplified, and a DNA chip can be 
manufactured efficiently in a short time. In addition, when the component which checks the 
hybridization operation after DNA chip production is in a solution including the PCR product in said 
feeder with the reagent which acted at the time of magnification, the reagent which neutralizes the 
operation may be poured in. 

[0022] And it is desirable to supply said sample solution by the ink jet method. In this case, an inlet for 
said feeder to pour said sample solution into at least one or more bases from the exterior, The cavity with 
which said sample solution is poured in and filled up, and the delivery which carries out the 
regurgitation of said sample solution are formed. At least 1 wall surface of said base which forms said 
cavity is equipped with piezo-electricity / electrostriction component. It is desirable that it is distributive- 
pouring equipment with which the sample solution of a class which two or more arrays of the 
micropipette constituted so that said sample solution might move into said cavity are carried out, and is 
constituted, and is different from the delivery of each micropipette, respectively is breathed out. 
[0023] The DNA powder which dried by this the PCR product with which classes differ, respectively, 
the PCR product with which classes differ, respectively, or the original DNA before carrying out PCR 
magnification, the buffer solution in which DNA powder is dissolved, or an PCR magnification reagent 
(a primer — ) It pours in into said two or more cavities from said inlet, an enzyme, the PCR buffer 
solution, dNTP, distilled water, etc. — etc. ~ depending on the case After preparing the sample solution 
through the process which is made to dry an PCR product in an inlet part, and prepares DNA powder, by 
making said piezo-electricity / electrostriction component drive, the sample solution of the class from 
which it differs in said two or more cavities can be made to be able to breathe out from said delivery, 
and a DNA chip can be manufactured. 

[0024] thus, the volume of the part on which the sample in a feeder collects — a number - a number — 
about lOmicro 1. — the feeder of said a certain ink jet method is suitable for preparation of the sample 
solution within a feeder, magnification, purification, production, etc., in addition to spot formation of a 
up to [ the substrate which is an original operation of a feeder ], it becomes possible to have such an 
operation, and dramatically efficient DNA chip manufacture is attained. Furthermore, if the ceramics 
with sufficient thermal conductivity constitutes the feeder itself from glass, plastics, etc. so that it may 
mention later, it is suitable for the PCR magnification which performs a thermal cycle. 
[0025] And you may make it grasp the completion of preparation of said sample solution in said two or 
more cavities by detecting change of the fluid characteristic in said cavity. The piezo-electricity / 
electrostriction component formed in at least 1 wall surface of said base which forms said cavity can act 
as a sensor which detects the physical properties of the liquid in a cavity, and, thereby, can detect said 
completion of preparation with a sufficient precision. 
[0026] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of implementation of the manufacture 
approach of the DNA chip concerning this invention is explained, referring to drawing 1 - drawing 9 . 
[0027] In the manufacture approach of the DNA chip concerning the gestalt of this operation, 
distributive-pouring equipment 30 as shown in drawing 1 A - drawing 1 C and drawing 2 is used. 
[0028] This distributive-pouring equipment 30 arranges ten micropipettes 34 in five-line two trains on 
the top face of the rectangle-like stationary plate 32, and has the configuration in which micropipette 34 
group which aligned in each train direction was made to fix to a stationary plate 32 through a fixture 36, 
respectively. 

[0029] As shown in drawing 1 C and drawing 2 , a micropipette 34 vibrates the sample inlet 52 formed 
in the top face of the base 50 which has the configuration of a rectangular parallelepiped mostly, the 
sample delivery 54 formed in the underside of this base 50, the cavity 56 formed between the sample 
inlet 52 and the sample delivery 54 inside, and a base 50, or has the actuator section 58 to which the 
volume of a cavity 56 is changed, and is constituted. 

[0030] Therefore, as shown in drawing 2 , the breakthrough 40 is formed in the part corresponding to the 
sample delivery 54 of a micropipette 34 at said stationary plate 32, respectively. By this, the sample 
solution breathed out from the sample delivery 54 of a micropipette 34 will be supplied to the substrate 
10 fixed under the stationary plate 32 through said breakthrough 40. 

[0031] The introductory hole 60 of the shape of about L characters with large aperture width is formed 
applying this micropipette 34 to the interior of a base 50 from the sample inlet 52. Between this 
introductory hole 60 and cavity 56, the 1st free passage hole 62 with a small path is formed, and the 
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liquid poured in from the sample inlet 52 is introduced into a cavity 56 through the introductory hole 60 
and the 1st free passage hole 62. 

[0032] Among cavities 56, it is open for free passage to the sample delivery 54, and the 2nd free passage 
hole 64 with a larger path than the 1st free passage hole 62 is formed in a location which is different in 
said 1st free passage hole 62. He forms the 1st free passage hole 62 in sample inlet 52 approach among 
the undersides of a cavity 56, and is trying to form the 2nd free passage hole 64 in the location 
corresponding to the sample delivery 54 among the undersides of a cavity 56 similarly with the gestalt of 
this operation. 

[0033] Furthermore, with the gestalt of this operation, the part which the top face of a cavity 56 touches 
among bases 50 is used as thin meat, and has the structure of being easy to receive an oscillation to 
external force, and it functions as the oscillating section 66. Said actuator section 58 is formed in the top 
face of the oscillating section 66. 

[0034] A base 50 carries out the laminating of the green sheet (1st sheet metal layer 50A, 1st spacer 
layer 50B, 2nd sheet metal layer 50C, 2nd spacer layer SOD, 3rd spacer layer 50E, and 3rd sheet metal 
layer 50F) of the zirconia ceramics of two or more sheets, is really calcinated and is constituted. 
[0035] That is, 1st sheet metal layer 50A of the thin meat with which the window part from which a base 
50 constitutes the sample inlet 52 is formed, and constitutes the oscillating section 66 in a part, 1st 
heavy-gage spacer layer SOB in which two or more window parts which constitute the part and cavity 56 
of the introductory hole 60 were formed, respectively, 2nd sheet metal layer 50C of the thin meat with 
which two or more window parts which constitute a part of a part of introductory hole 60, 1 st free 
passage hole 62, and 2nd free passage hole 64 were formed, respectively, 2nd heavy-gage spacer layer 
50D in which two or more window parts which constitute a part of introductory hole 60 and a part of 
2nd free passage hole 64 were formed, respectively, The laminating of 3rd heavy-gage spacer layer 50E 
in which the window part which constitutes a part of 2nd free passage hole 64 was formed, and the 3rd 
sheet metal layer 50F of the thin meat with which the window part which constitutes the sample delivery 
54 was formed is carried out, and it really calcinates and is constituted. 

[0036] The actuator section 58 has the lower electrode 70 directly formed on this oscillating section 66 
besides said oscillating section 66, the piezo-electric layers 72 formed on this lower electrode 70, such as 
piezo-electricity/electrostriction layer, and an antiferroelectric body whorl, and the up electrode 74 
formed in the top face of this piezo-electric layer 72, and is constituted. 

[0037] The lower electrode 70 and the up electrode 74 are electrically connected to the actuation circuit 
which is not illustrated through two or more pads 76 and 78 formed in the top face of a base 50, 
respectively, as shown in drawing 1 C. 

[0038] According to the micropipette 34 of the above configurations, when electric field arise between 
the up electrode 74 and the lower electrode 70, the piezo-electric layer 72 will deform, the oscillating 
section 66 will deform in connection with it, and the volume of the cavity (pressurized room) 56 which 
is in contact with the oscillating section 66 will decrease or increase. 

[0039] It is breathed out at a predetermined rate from the sample delivery 54 which the sample solution 
with which reduction of the volume of this cavity 56 was filled up in the cavity 56 opens for free passage 
to a cavity 56, and as shown in drawing 5 , the sample solution breathed out from the micropipette 34 
can produce DNA chip 20 by which alignment immobilization was carried out as a minute spot 80 on 
the substrates 10, such as microscope slide glass. Moreover, the increment in the volume of this cavity 
56 is poured in and filled up with the new sample solution from the 1st free passage hole 62 in a cavity 
56, and it prepares for the regurgitation of a degree. 

[0040] In addition, as structure where the volume of a cavity 56 decreases, the so-called equipment 
structure of an ink jet method is employable with actuation of the actuator section 58 (refer to JP,6- 
40030,A). 

[0041] And the sample solution in which a cavity (pressurized room) 56 contains a DNA fragment etc. is 
formed in a passage dimension which turbulence moves few. 

[0042] That is, although the dimensions of a cavity 56 differ from the class of sample, the magnitude of 
the drop to create, and a formation consistency For example, an about one to 1 0000-base pair DNA 
fragment is dissolved in xlTE buffer solution (buffer solution) by the concentration below lOOmicro 
g/mu liter. Furthermore, the sample mixed with the water solution containing an equivalent polymer is 
set when supplying the diameter of 30-500 micrometerphi drop in 50-600-micrometer pitch. l-5mm and 
the cavity width of face (W) of 0.1 -0.5mm are [ cavity length (L) / 0.1 -1mm and the cavity depth (D) ] 
desirable, as shown in drawin g 3 . Moreover, a smooth thing is good so that there may be no projection 
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which disturbs flow in the wall of a cavity 56, and as for the construction material, it is desirable to 
consist of ceramics with the sufficient sample solution and compatibility. 

[0043] By making it such a configuration, it can lead to the sample delivery 54, without disturbing the 
flow of the sample solution which moves a cavity 56 into a cavity 56 through the introductory hole 60 
from the sample inlet 52, and the 1st free passage hole 62 as a part of passage from the sample inlet 52 
to the sample delivery 54. 

[0044] In addition, bases 50 may be the zirconia ceramic sintered compact which it was the one 
laminating of zirconia ceramics, and a baking object as mentioned above, and also formed the actuator 
section 58, and an adapter with a metal, a resin film, etc. As for especially sheet metal layer 50F 
in_which the sample delivery 54 was formed, it is desirable that it is the sheet which pierced metals, 
such as a sheet into which organic resin, such as a PET film, was processed by excimer laser etc., or a 
stainless steel film, with metal mold etc. in consideration of matching with the processing method. 
[0045] Moreover, although optimal design of the dimension of the sample delivery 54 and the 1st free 
passage hole 62 is carried out by the physical properties of the sample solution which carries out the 
regurgitation, discharge quantity, the regurgitation rate, etc., it is good in it being 10-100 micrometerphi 
extent. 

[0046] By the way, as shown in drawing 1 A, two or more pins 38 for carrying out positioning 
immobilization of the micropipette 34 are formed in the top face of a stationary plate 32. When it fixes a 
micropipette 34 on a stationary plate 32, making the pin 38 of a stationary plate 32 insert in the hole 90 
(to refer to drawing 1 C) for positioning prepared in the both sides of the base 50 of a micropipette 34, it 
is laying a micropipette 34 in a stationary plate 32, and array positioning of two or more micropipettes 
34 will be automatically carried out along predetermined. 

[0047] Moreover, each fixture 36 has the presser-foot plate 100 which suppresses two or more 
micropipettes 34 to a stationary plate 32. Two or more micropipettes 34 can be suppressed now to a 
stationary plate 32 at once with said presser-foot plate 100 by forming in the ends of the presser-foot 
plate 100 the insertion hole in which a screw 102 is inserted, respectively, inserting a screw 102 in this 
insertion hole, and thrusting into a stationary plate 32. And one unit consists of two or more 
micropipettes 34 suppressed with one presser-foot plate 1 00. The example of drawing 1 A shows the 
example by which one unit was constituted from five micropipettes 34 arranged in the direction of a 
train. 

[0048] Moreover, the introductory hole 1 04 (refer to drawing 1 B) for supplying the sample solution to 
the part corresponding to the sample inlet 52 of each micropipette 34, respectively, when two or more 
micropipettes 34 are suppressed is formed in the presser-foot plate 100, and the tube 106 for leading the 
sample solution to the introductory hole 104, respectively is held at the upper bed section of each 
introductory hole 104. 

[0049] In addition, when the increase in efficiency of a wiring activity was taken into consideration and 
the width of face of the presser-foot plate 100 suppresses two or more micropipettes 34 to a stationary 
plate 32, it is desirable that it is the dimension which the pads 76 and 78 connected with each electrodes 
70 and 74 of the actuator section 58 face up. 

[0050] Thus, in the sample delivery 54, the plurality of the micropipette 34 which has the sample inlet 
52 and the sample delivery 54 is made to set up in the condition of having turned downward, and above- 
mentioned distributive-pouring equipment 30 is constituted [ plurality ], respectively. 
[0051] That is, each micropipette 34 makes each sample inlet 52 an upside, and the sample delivery 54 is 
made into the bottom, and array arrangement of each sample delivery 54 is carried out in all directions, 
and the sample solution from which a class differs from the sample delivery 54, respectively is breathed 
out. 

[0052] In the distributive-pouring equipment 30 which has such a configuration, as an approach of 
supplying the sample solution from which a class differs corresponding to each sample inlet 52, 
respectively, as shown in drawing 4 , there is the approach of using the cartridge 1 12 by which the 
crevice (reservoir section) 1 10 of the shape of much cross section of about V characters was arranged. 
This approach can consider how to supply the sample solution in each crevice 1 1 0 to each micropipette 
34 through a tube 106 etc. by paying the sample solution from which a class differs, respectively to each 
crevice 1 10 of a cartridge 112, and opening the bottom of each crevice 110 with installation, a needle, 
etc. so that each crevice 110 and a tube 106 may correspond this cartridge 112, respectively. 
[0053] Moreover, by opening the bottom of each crevice 110 with installation, a needle, etc. so that each 
crevice 110 and each introductory hole 104 of a fixture 36 may correspond a cartridge 112, respectively 
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when not using a tube 1 06 Others [ approach / of supplying the sample solution in each crevice 1 1 0 to 
each micropipette 34 through the introductory hole 104 ], Beforehand, a needle etc. is formed near each 
introductory hole 104 in a fixture 36, and each crevice 110 may be made to be opened at the same time it 
attaches a cartridge 1 12 in a fixture 36. 

[0054] In addition, a gas etc. may be fed after opening and the device which extrudes the sample 
solution compulsorily may be added. Moreover, having the device which washes the space from the 
sample inlet 52 formed in the base 50 of each micropipette 34 to the sample delivery 54 does not have 
contamination of the DNA fragment of the varieties of thousands to tens of thousands of kinds etc., and 
in order that purity may moreover improve the regurgitation as a minute spot 80, it is desirable. 
[0055] Although binding tight to a stationary plate 20 with a screw 102 is performing the ends of the 
presser-foot plate 100 in the example of drawing 1 A, as a fixing method of the presser-foot plate 100, a 
screw, a spring, etc. perform mechanically, and also adhesives etc. may perform. 
[0056] Moreover, as mentioned above, the base 50 which constitutes a micropipette 34 is formed with 
the ceramics, for example, fully stabilized zirconia, partially stabilized zirconia, an alumina, a magnesia, 
silicon nitride, etc. can be used for it. 

[0057] Among these, stabilization/partially stabilized zirconia is most suitably adopted also in sheet 
metal from that a mechanical strength is large, that toughness is high, and reactivity with the piezo- 
electric layer 72 or electrode material being small. 

[0058] And when using stabilization/partially stabilized zirconia as an ingredient of base 50 grade, into 
the part (oscillating section 66) at least in which the actuator section 58 is formed, it is desirable that 
additives, such as an alumina or a titania, contain. 

[0059] Moreover, the piezo-electric layer 72 which constitutes the actuator section 58 As electrostrictive 
ceramics, for example, lead zirconate, lead titanate, magnesium lead niobate, Magnesium tantalic acid 
lead, nickel lead niobate, lead zinc niobate, Although the compound ceramics containing the component 
which combined manganese lead niobate, antimony lead stannate, manganese tungstic-acid lead, cobalt 
lead niobate, barium titanate, etc. and these either can be used In the gestalt of this operation, the 
ingredient which uses as a principal component the component which consists of lead zirconate, lead 
titanate, and magnesium lead niobate is used suitably. 

[0060] It adds to such an ingredient having a high electromechanical coupling coefficient and a high 
piezoelectric constant, and this has small reactivity with the base ingredient at the time of sintering of the 
piezo-electric layer 72, and is because it is based on the ability of the thing of a predetermined 
presentation to be formed in stability. 

[0061] Furthermore, with the gestalt of this operation, the ceramics which added suitably oxides, such as 
a lanthanum, calcium, strontium, molybdenum, a tungsten, barium, niobium, zinc, nickel, manganese, a 
cerium, cadmium, chromium, cobalt, antimony, iron, an yttrium, a tantalum, a lithium, a bismuth, and 
tin, the combination of one of these, or other compounds may be used for said electrostrictive ceramics. 
[0062] For example, it is also desirable to use the ceramics which uses lead zirconate, lead titanate, and 
magnesium lead niobate as a principal component, and contains a lanthanum and strontium in this. 
[0063] On the other hand, the up electrode 74 and the lower electrode 70 in the actuator section 58 It is 
desirable to be a solid-state and to consist of conductive metals in a room temperature. For example, 
aluminum, titanium, chromium, iron, cobalt, nickel, Copper, zinc, niobium, molybdenum, a ruthenium, 
palladium, a rhodium, The alloy which combined silver, tin, a tantalum, a tungsten, iridium, platinum, 
gold, or metal simple substances or these either is used, and the cermet ingredient which made these 
distribute the same ingredient as the piezo-electric layer 72 or a base 50 further may be used. 
[0064] Next, it explains, referring to drawing 6 - drawing 9 about the manufacture approach of the DNA 
chip concerning the gestalt of this operation using this distributive-pouring equipment 30. 
[0065] First, as shown in drawing 6 , the manufacture approach concerning the gestalt of the 1 st 
operation carries out PCR magnification of the DNA fragment, and prepares an PCR product. Then, said 
PCR product is dried and DNA powder is prepared. Then, the sample inlet 52 of each micropipette 34 is 
filled up with DNA powder through the insertion hole 104 of a fixture 36, respectively from each tube 
106, subsequently to in a cavity 56, the buffer solution is poured in from the sample inlet 52, and the 
sample solution is prepared. Then, the electrical potential difference of extent which excites an 
oscillation to the actuator section 58 may be impressed, stirring mixing of the liquid with which it fills 
up in the cavity 56 may be carried out, and the sample solution may be prepared. And after preparation 
of the sample solution is completed in a cavity 56, the actuator section 58 is made to drive and 
regurgitation supply of the sample solution is carried out on a substrate 10. 
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[0066] Next, as shown in drawing 7 , first, the manufacture approach concerning the gestalt of the 2nd 
operation carries out PCR magnification of the DNA fragment, and prepares an PCR product. Then, it is 
filled up with an PCR product in a cavity 56 from the sample inlet of each micropipette 34 through the 
introductory hole 104 of a fixture 36, respectively from each tube 106. 

[0067] Then, a base 50 is heated at the temperature which is extent to which DNA does not denaturalize, 
an PCR product is dried, and DNA powder is prepared. Then, the buffer solution is poured in into a 
cavity 56 from the sample inlet 52, and the sample solution is prepared. Then, the electrical potential 
difference of extent which excites an oscillation to the actuator section 58 may be impressed, stirring 
mixing of the liquid with which it fills up in the cavity 56 may be carried out, and the sample solution 
may be prepared. And after preparation of the sample solution is completed in a cavity 56, the actuator 
section 58 is made to drive and regurgitation supply of the sample solution is carried out on a substrate 
10. 

[0068] Next, as shown in drawing 8 , first, the manufacture approach concerning the gestalt of the 3rd 
operation fills up the sample inlet 52 of each micropipette 34 with a DNA fragment through the 
introductory hole 104 of a fixture 36, respectively from each tube 106, and, subsequently to in a cavity 
56, pours in PCR magnification reagents (a primer, an enzyme, the PCR buffer solution, dNTP, distilled 
water, etc.) from the sample inlet 52. Then, heating cooling of a base 50 is repeated and PCR 
magnification is performed in a cavity 56. 

[0069] Then, a base 50 is heated at the temperature which is extent to which DNA does not denaturalize, 
an PCR product is dried, and DNA powder is prepared. Then, the buffer solution is poured in into a 
cavity 56 from the sample inlet 52, and the sample solution is prepared. Then, the electrical potential 
difference of extent which excites an oscillation to the actuator section 58 may be impressed, stirring 
mixing of the liquid with which it fills up in the cavity 56 may be carried out, and the sample solution 
may be prepared. And after preparation of the sample solution is completed in a cavity 56, the actuator 
section 58 is made to drive and regurgitation supply of the sample solution is carried out on a substrate 
10. 

[0070] Next, as shown in drawing 9 , first, the manufacture approach concerning the gestalt of the 4th 
operation fills up the sample inlet 52 of each micropipette 34 with a DNA fragment through the 
introductory hole 104 of a fixture 36, respectively from each tube 106, and, subsequently to in a cavity 
56, pours in PCR magnification reagents (a primer, an enzyme, the PCR buffer solution, dNTP, distilled 
water, etc.) from the sample inlet 52. Then, heating cooling of a base 50 is repeated and PCR 
magnification is performed in a cavity 56. Then, the actuator section 58 is made to drive and 
regurgitation supply of the sample solution is carried out on a substrate 10. 

[0071] Here, you may heat the whole stationary plate 32, using a heater etc. as the heating approach in a 
cavity 56, and a substrate 50 may be heated using a laser beam, infrared radiation, an electromagnetic 
wave, etc. Moreover, as the cooling approach in a cavity 56, the cooling plate of air cooling or a water 
cooling type may be contacted to a stationary plate 32, you may cool, and the cooling agent which 
consists of a chlorofluorocarbon-replacing material, liquid nitrogen, etc. may be blown upon a base 50. 
[0072] Moreover, in the manufacture approach concerning the gestalt of the 3rd operation shown in 
drawing 8 , the high impurity concentration of an PCR product may be reduced, for the purpose of 
raising the quality of a DNA chip, after PCR amplifying within a cavity 56, isopropanol precipitate etc. 
may be performed, and the target DNA may be condensed. 

[0073] In addition, as the isopropanol precipitate approach, isopropyl alcohol is first poured in into a 
cavity 56 from the sample inlet 52. Then, the electrical potential difference of extent which excites an 
oscillation to the actuator section 58 is impressed, and stirring mixing of the liquid with which it fills up 
in the cavity 56 is carried out. Then, it is left about 20 minutes. Then, each tube 106 and a breakthrough 
40 are closed on a tape etc., it applies to a centrifuge the whole distributive-pouring equipment 30, and 
the object DNA is settled. Then, it is desirable by sampling a solution using a pipet etc. from a tube 106 
to condense the object DNA. 

[0074] By the way, as for the completion of PCR magnification and the completion of preparation of the 
sample solution in a cavity 56, it is desirable to grasp by detecting change of the fluid characteristic in a 
cavity 56. 

[0075] Here, change of the fluid characteristic in a cavity 56 impresses the electrical potential difference 
of extent which excites an oscillation to the actuator section 58, and grasps it by detecting change of the 
electric constant accompanying the oscillation. About detection of change of such a fluid characteristic, 
it is indicated by JP, 8-201 265,A, for example. 
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[0076] To the actuator section 58, it is predetermined spacing, and the electrical installation from the 
power source for regurgitation actuation is separated with a relay, a means to measure resonance 
frequency is simultaneously connected with a relay, and, specifically, the impedance or resonance 
frequency in the event is measured electrically. 

[0077] Thereby, it can grasp whether the viscosity of a liquid, specific gravity, etc. are the target samples 
(liquid containing a DNA fragment etc.). That is, in each micropipette 34, since micropipette 34 the very 
thing functions as a sensor, the configuration of a micropipette 34 can also be simplified. 
[0078] And the actuator section 58 is driven on the actuation conditions corresponding to the liquid 
optimum dose according to the diameter of a spot for which it can ask, and DNA chip 20 is 
manufactured by repeating supply of the sample solution. Usually, although one minute spot 80 is 
formed, it carries out by breathing out micropipettes 34-1 - 100 drops of numbers. 
[0079] In addition, when the amount of the sample in the sample inlet 52 decreases, it can use up by 
adding the water solution containing the buffer solution, purified water, or a sodium chloride, making it 
air bubbles not enter all over passage, and continuing the regurgitation, without leaving the sample 
solution in a micropipette 34. Similarly completion (termination of the sample regurgitation) of the 
permutation from a sample to a displacing solution is performed by detection of the viscosity of the 
liquid using the actuator section 58, and specific gravity. 

[0080] Although it is desirable that the permutation of the displacing solution in a cavity 56 and the 
sample solution is performed by the laminar flow here, when the class of sample solution changed, or 
when the passing speed of a liquid is very quick, the neighborhood part of the 1st free passage hole 62 
may not necessarily be a laminar flow among cavities 56. In this case, by mixing of a sample and a 
displacing solution, although the amount of purges of the sample solution increases, buildup of the 
amount of purges can be suppressed to min by judging the completion of a permutation by detecting 
change of the fluid characteristic in a cavity 56. 

[0081] Moreover, it is desirable to use what removed the dissolved gas in a solution through deaeration 
actuation as the displacing solution to be used and the sample solution beforehand. In case it is filled up 
with a solution in the passage of a micropipette 34 by using such a solution, even when air bubbles are 
caught and restoration becomes deficient in the middle of passage, while melting the air bubbles into a 
solution and being able to avoid nonconformity, air bubbles are not generated in a fluid in the middle of 
the regurgitation, and regurgitation nonconformity is not produced. 

[0082] Thus, in the manufacture approach of the DNA chip concerning the gestalt of this operation, it is 
made to process within the same distributive-pouring equipment 30 after drying the processing which 
mixes the buffer solution with DNA powder and prepares the sample solution, or an PCR product and 
preparing DNA powder until it prepares the sample solution from the processing which mixes the buffer 
solution and prepares the sample solution, or PCR magnification. 

[0083] Therefore, without degrading the quality of the sample solution, from PCR magnification to 
[ from preparation of the sample solution to a provisioning process ] a provisioning process can be 
performed at a series of processes, moreover, simplification of the storage facility of the sample solution 
can be realized and upgrading of cheap-izing of cost and a DNA chip can be planned. Moreover, since 
the process which moves the sample solution to other containers becomes unnecessary, the utilization 
factor of the sample solution can be raised. Furthermore, since from PCR magnification to [ from 
preparation of the sample solution to a provisioning process ] a provisioning process is performed within 
one distributive-pouring equipment 30, the sample solution hardly touches atmospheric air and it can 
prevent deterioration of the sample solution. 

[0084] In addition, the manufacture approach of the DNA chip concerning this invention of the ability of 
various configurations to be taken is natural, without deviating not only from the gestalt of above- 
mentioned operation but from the summary of this invention. 
[0085] 

[Effect of the Invention] Without degrading the quality of the sample solution according to the 
manufacture approach of DNA concerning this invention, as explained above, processing from 
preparation of the sample solution to supply or processing from PCR magnification to supply can be 
performed at a series of processes, moreover, improvement in the utilization factor of the sample 
solution and simplification of the storage facility of the sample solution can be realized, and 
improvement in the quality of cheap-izing of cost and a DNA chip can be aimed at. 
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[Procedure amendment] 

[Filing Date] August 6, Heisei 13 (2001. 8.6) 

[Procedure amendment 1 ] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0030 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0030] As shown in drawing 2, the breakthrough 40 is formed in the part corresponding to the sample 

delivery 54 of a micropipette 34 at said stationary plate 32, respectively. By this, the sample solution 

breathed out from the sample delivery 54 of a micropipette 34 will be supplied to the substrate 10 fixed 

under the stationary plate 32 through said breakthrough 40. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0065 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[0065] First, as shown in drawing 6, the manufacture approach concerning the gestalt of the 1st 
operation carries out PCR magnification of the DNA fragment, and prepares an PCR product. Then, said 
PCR product is dried and DNA powder is prepared. Then, the sample inlet 52 of each micropipette 34 is 
filled up with DNA powder through the introductory hole 104 of a fixture 36, respectively from each 
tube 106, subsequently to in a cavity 56, the buffer solution is poured in from the sample inlet 52, and 
the sample solution is prepared. Then, the electrical potential difference of extent which excites an 
oscillation to the actuator section 58 may be impressed, stirring mixing of the liquid with which it fills 
up in the cavity 56 may be carried out, and the sample solution may be prepared. And after preparation 
of the sample solution is completed in a cavity 56, the actuator section 58 is made to drive and 
regurgitation supply of the sample solution is carried out on a substrate 10. 
[Procedure amendment 3] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 8 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 8] 
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[Item(s) to be Amended] drawing 9 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 9] 
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